C-F...H-C hydrogen bonds in ribonucleic acids.
We report the synthesis of 1'-deoxy-1'-(benzimidazol-1-yl)-beta-D-ribofuranose 7 and 1'-deoxy-1'-phenyl-beta-D-ribofuranose 2. With these two ribonucleoside analogues we have a set of nine different RNA building blocks in hand, which are isostere to the natural bases. Now it is possible to investigate their duplex stabilizing forces. These forces are hydrogen bonds, base stacking, and solvation. The phosphoramidites of all building blocks were incorporated into a 12mer RNA, and the resulting RNA duplexes were investigated by UV- and CD-spectroscopy. We found that some of the RNA analogues are universal bases. The best universal bases with the lowest destabilization and the smallest discrimination between the natural bases are 1 (B) and 9 (E). On the basis of UV measurements we determined the melting points and the thermodynamic data. We were able to show that there are no hydrogen bonds between the natural bases and the RNA analogues. From thermodynamic data we calculated the contributions for base stacking and solvation of all modified building blocks. Comparison of calculated and measured data of double modified base pairs in 12mer RNA duplexes showed a further duplex stabilizing force in base pairs containing fluorine atoms at the Watson-Crick binding site. This stabilizing force can be defined as C-F.H-C hydrogen bond as is observed in crystal structures of 1'-deoxy-1'-(4-fluorophenyl)-beta-D-ribofuranose.